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(1. SN HU B P S8 2, S 5P 550018
2. SN K ORI AS I s, SEN SERH 550018)

R R BN KRR KRR AR, BABESRENAL, R EZAMREFEERRARERE T 2HRE
FRAR, AXH 0.0lmg/L, TEEEH TN EARRAFT FARP LR EFF BT ARTR, BRUFHRETTAL
&, ERBTFEERNTRGEAARTRFELEEHETH, £, ALBIR—HBRTHE T =5
ETHRBREARRTREILRE, HRARREL S &R EHE T EZAEAL, BRE TG IS B
TRIG . A FERRFTHER B EAHENIEE Z ANk BT E#E-LFENEETJC-CD 1) RATH
AR TR AN E; BT -2 5Am 2 xMJIC-CDI) 4144 8 Ba L rham AR T8, &F
&3k BB 65 B TRk % (IC-ICP-MS) 4 A 40 T okt L3k 09 Ak eml 35 . 2 REKN, =Ab7 ikt
A R B R E AR AR T, IC-CD I 7k eg 48X 244 0.9993; IC-CDIl 77 =45 % & (RSD)
0.42% ~ 0.76%, HAFEDKE K 94.5% ~ 102.7%; IC-ICP-MS 7 #4455 (RSD) # 0.31% ~ 0.48%, #Aatz eI
#4959%~97.7%., F+H, IC-CDIl 5 IC-ICP-MS 7 i & TR T (R B2 4B ZHFE KA RARFT LK
3 7ik ) (GB 8538—2022), & i%8k 3k FAKLT 10.0pug/L B, KA IC-CDI 5 IC-ICP-MS 7 i%; %8k
REZHT 10.0pug/L B, ZAFEYTRA, ZMF EAGESRERREERRTFRORRT ZRFRER
R ER 3 T AR T B AIRIE

KR BB, RARFRAK; ARTR; BF &k, BFE%-LABEFHTHRAEL

E: Y=g

() HEBRERBRLEABTFEEMNTBERRRT RAKR TR ERLEPHEARTFHRRE L,

Q) BF &k F4m Bk T (IC-CD 1) KA 7T R A T AR I N ER IR

3) BT &2 F4am B A IC-CDIN) 4% A FAA 2 AL Ba A& IRARBR 2 KR T,

(4) BT &0 BABE5F B F IR iE % (IC-ICP-MS) 1% A 3T Hobk & 3% 64 SR it 2

HESES: Q661.1 SCERARIRED: A

RIRE SRS E TR I AR SO A6 1F - 5 A 2040 (WHO) Fnvh [ 1 5pm v (R i 22 42 [
TR ERTE R T oK, SR SR ShRiE O RIAEIRIK NGB 8537—2018) HLAE IR IR
WP B . TRRRERAE A R IRTSROK FRIRAEAR, BEE FhFRMEH 0.01mg/L; BR B XS 28 R A Ab B KR IR
PRIEREBFTE AL (IARC) 51 2B SV (EBURYY, He KRR P I8 R b v R A 00 0.003mg/L )
AN TR, SRR ANA T DNA B35 1205 S8 1k ol 1 R S 35 11 X B,

i BHA: 2025-02-26; f&EBHE: 2025-04-06; EZHHEE: 2025-04-11; MKZHABEHE: 2025-04-29

EE£TH: SMA ST P=MaF LR ERIT H Gy B4 (2022) 16 5); SEMERRET =LA B a0 A A
AIBA (B RHE (2024 ) TD0OO3 5)

E—1EE: WA, WL, TG, EZMFOKET, ISP T/E, E-mail: 807113590@qq.com.

WISMEE: AWM, WL, IERP TR, KDt BB AR RN FAFFE . E-mail: 1029473289@qq.com,
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FLAT R 55 X B TR A, R /K RS Z vk 5
JEESHEIARE 1) A X K R, ke U
TV MR T, RARAS A VR B AR, 38 IR
%K., Hi FKAFZEA A HCO5-Ca-Mg &I HCO,-SO,-Ca
7 % HCO,-SO,-Ca-Mg %145 1071 5 dg o e Jig 45
B WAL S B T, R R R ALY (A Rk
W25 B HBIX | T B Tl bl X 45 A i sl g
AL DK H T K, B R AR Ve 3 I I A v, B ) T K
R BB AR TS SR Rk L0 R LT

i I BORGE ST & B, BN A X 2 R K
R X A G 1 5o {50 3.45 ~ 6.65mg/L, Tk
IRIRBEIT R 68.71 ~ 164.32mg/L.

o ] bR R i 4 4 T A AR RSk
SRIKAG I )5 12 )(GB 8538—2022) #LAE KARE™ SR /K
TR TR R R I 5 P A 00 o) 7R S A 8 1) S T g
(IC-CD). BT ik 2K B B 7l e i O 1 O

AR PEAE T R TSR E AR i
Ny e Y R Rt NG ol oall SN S=de
R 7= A M 107 Y H A B 5 - 2 AT R i A R R RGN
AL T4, Kim 28 1) 18 T1C-CD Ik 58 71
AT RIS A AT LA BE 0 K Hh R R R
i 5 (0 22 , TA R B - S A I BRI 5 Ah T LA
JEIE D RE D S LT, O ik A S
PEAREST 1C-CD ik . Ye 25 115 gy TS
PR D)k B 0 B T i T K R R R R
b, FH 3 e A R s AR R K e v B A
BT T SRk sy ik Ao B 2%,
PEARR . 355 B U R AR R R
SRS E AR T B, RoE kit A B
T RN SRR, AT AT SR H AR e R L A
Wb G 5L T4, Cheng 25 U100 fif F 4 (6 b &
HL I 55 H B A X, 257 T IC-ESI-MS/MSS 751
PGSR SR PRI | SRR HIIR. Otto 45 1)
SFH T IC-CD 5 IC-ICP-MS J7 i T & fikk .
2 TP RN 3 b ) B RR DU 22, A A IC-ICP-MS Jrik H
A AR A A o R R B e 114 AR B4R 4, IC-CD
VR AT P | A B ARRA RS . S G 2
$EH 1C 5 ICP-MS IR, 7 i vk BE 3 1k e W &)
FECTCHLERTORR S Mt 25 £ 35 ZE S5 ), (A I, %)
P RS A A BB TR R I B M A XK
SR SR K PR R R R A 2, s T R T
B3 50 B Ry — > R 5 A T

ARSCGE LR, RGAHT T BT ki
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VG R b X 5 M5 X RS SRk 3 i R &,
SRRV BESE L AR A L ARSI T IR
TR ER A I 4 A = PRI ks 5 (0 3% - H A
ik 13ac-cp 1), & 7 3% -f 3 K 2% 10
(IC-CD 1) J 5 ¥ (035 - il 5 45 2 1 1A ot 5% 1k
(IC-ICP-MS). IC-CD | Jy ik Joke ah T b Bt 72, B
F2R FH AT B 35 T A A BR v in AR AR M %
K H R R ER S Mk e IC-CD 1 7 i 1 B (3%
FAL A Ba HEHEATAE S AT AL B, KBRAK b s vk B
iR 6 BT T, I8 T RARRRUE B P IR PR 315
SR, SR MR EE E M | 58 B IC-ICP-MS 5 kil
FH TS FE 23 B K BB -, 8 B AR A 25 8 A A%
SEHE AN 5, LSRR () Ba A A 35 ) i
AR BRRR . =Rk ST IR A4k
SRS Bt IR IR ER 0 HERf R

1 SE5s
1.1 X3RS TAEAAF

AQUION % g5 {414 (9% [E ThermoFisher /v
Hl); iCAP RQ 7 Wi JB A & 45 B 7 1R 3 A (3%
ThermoFisher 23 7] ); Dionex KOH ik ¥t & & 4=
(32 [E ThermoFisher /A F); & 1% Wb #EAE: Na #
(2 SRR e A7 RN 7l ) 88 e ik T b 28
B Ag (L3 SR e A IRA A BT
o35 WAL AT Ba A (22 5% S5 B By A PR
I TD); 0.45um Y8 B (R T R B 2 5 15 25 A B
NS

B T4 % (IC) T./F £ 14 : Dionex IonPac™
AS19 43k (250mmx4mm), Dionex IonPac™ AG19
{4748, Dionex DRS 600(4mm) 417 i 25 o, S 46 10 5 ,
FE FEIMATH 200uL, WRUERHR B 15.0mmol/L(HH KOH
WRPR TR & A FERE ), FiEE 1.0mL/min, H:7E 30°C.

HL B A 45 B TR T (ICP-MS) T4
SR AR IR 1540W, YA HVS R 14.0L/min, 4
B 0.8L/min, Z5 A6 1.0L/min, #2545
i 40.0r/min, A0 [F] 157 2 *'Br, BB Ay I 1 AU
7 (t-Quant),

L Rl e O SR s U SR |
(IC-CD 1), &7 k- A &% T dc-CD 1) &
B 5 A B S B A TS (IC-ICP-MS), B
IRIEBLILE 1.

1.2 bR 3 A

IRIRERAREY) BT 1ALt 7 kit BRI

B%): A5 S GBW(E)083509, ¥ i 1000pug/mL, 7 J&
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21 HTHEBRE IR EREEER LR T YU =R 75 %
Table 1

Three detection methods for eliminating the matrix interference of sulfate with high concentration.

REREEME.  FEARTALE
S 7y Rl
UWSRES Rk - ik

J5 i1 G TR A

Z R EERRRER I Tk H
TRFRER VR B = T 10.0ng/L 1Y

B - o
G BRERIAG
w1 qocp 1) WERIEARAENA e

ASCHRTRTE | 3 BT, A A REA Ay
SHR TSR ER -5 O S BV 1, (LR
IKEE B, AT R I AR IR SR A

3 R B GR AR ERBE T HL

SCERRTE 3 Rk ies, HTALERERAT TR B, AT ]

I, s .
'%Z%Ljf_i%}? RS walllf SRk #B”:Jiji IRERERRBEIRT 10.0pg/L 19 TR S A PR A, (H R ARE
KA A4 1C-ICP-MS
T - L R Z WA T A TEFENE B R AU, 35 T SRR
e R NGNS iy TRl PIRTRES ¥ TRBRERW IR T 10.0ng/L 19 WRERER RIS, (AR A L 3817
(IC-ICP-MS) KA Y %, W B AN 1IC-CD

AREFE 19%(k=2); R FREAREDI I 2 B A L
A BRZA 7): BRifE5 BY400128, ¥ 0.0980mg/L,
PR A EFE 0.0087mg/L(k=2); TR R EL bR Y T 3
(IR EE TP EE & J rh 0 PR B AR A 5 DF 52 97 ):
FRUES GSB 07-3155-2014, #E 0.783mg/L, ¥ A
52 B 0.032mg/L(k=2).

S K AR A K AL S A (P R AR
ABRAF],
1.3 SERFEA

AHIEFE HP bR R S BRI A Bh 2R A FH (0 b o
WO IRFR IR EDITT 1 FLH o ARFE LORE i S 5
BY1, ¥ JE 9.80pg/L) A IRFRELARMEY) it 2 B A BE
Be s FRAE 2(RE S 95 BY2, W 15.7ug/L) MR R
ERVRUEY T 3 B P RO KAE (FE S 5 TXTZ-
001 % TXTZ-020) K E T A FHE UK . AS[[] X8 1y 2%
GAE i, I EL™ S ThR I GB 8537, KU M A 5%
MAEN

FES T 4°C RGO, Kl ATt 0.45um S8R5
L uE, BT

2 g5
2.1 BT
211 HESH

7 Hb J5 R T R K SCHIL T S A R, B T X
TR IR 7K HP I H A VA 1 [T B B,
BRI 2 re A B . A SCR U —
PEKRE (BE S S5 TXTZ-001) #EAT43HT, #B437/K i %
B 20 IZAKFEES | BE | BRIR SR B TR 4K
i, FE R BRI ER 1A B 243mg/L, S MU v ik
BRER TR TS 54 1 57 M 78 X RAR A IRIK, A5 6 i e
HuSTHL R K B A R

B R S 12K R R VR R R A A R T

%2 BUNETEDXCRARD SUKEE (TXTZ-001) #5r KBS 8L
Table 2 Partial water quality parameters of Guizhou karst area
mineral water sample (No. TXTZ-001).

g R ompig  DORKE
(mg/L) (mg/L)
F 0.59 K" 227
cr 5.19 Ca> 145
NO;-N 1.28 Mg* 49.6
S04~ 243 HCO3 331

[F) 8, (D M7 1 ArfEH) 5T £ B B 1E] 2k 6.08 Imin
(# 1a), MIFE S HIRAREL R R ETE] S 5.897min(14] 1b),
AR N, X B R R R I Ok H
e, I HLGUES 7 5 IR R AR OR B B R 42600, B 5 s
VA, VR S oI ARRIEY) 5T 5 M, 2 TR R Eh e
AT W RTEERS . QO T TH: KRR BT T,
AT IR B B TR o Y, SCR A MR
XoF I F TR TR R A ARG I, AR R s i Lo M
AEEE
2.1.2 TR IR

R E R BT TR IR, AR SOy Sl A Ak B A
Na #. Ag Al Ba A X5 K FESEATHTAL I, 2 BRAH N
BT SE R, KA A NatE (B 1c) ZBR/K
SREET &R E T EEEET) 5 Agh
(%1 1d) KBRoK @B, IR SR H IR ] | i AR
JERE (] 10) A H R A B Gl el s, K rp 4 8
T ST OIR RS B TR S N, ANF LR
BTN ZE, KREEE Ba #E (K 1e) EBRK PR
S, TR AR ER W ) AR AL ] 2, T A o) o
U BfE] (& 1a), W T AR AN 0.0045uS/cm min 3 &
0.0053pS/cm-min, M {5 5 Ha 58, ff 2 = vk B A AR 46
FEFT T FEEN R
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%531
150 F o |— b
100 F
50 F .
0
450 1 1 1 1 1 1 1 1 1 .
b 5 7Jd‘$
300 F
150 F 3
12 4
458 1 1 1 1
— c — KA Na HE
£ 300 5
9
2 1s0F 3 .
L. 127 N
4 1 1 i 1 1 1 1 I‘ - 1 -
2 [T A
150 F
(N 1 2 4
450 N I L L
—— JKFET Ba f
300 | ©
150 F
3
12\ e >
0 1 1 1 1 1 1 1 1 1
0 2 4 6 8§ 10 12 14 16 18 20
£ B3 B 18] (min)

FPIBUH I . 1—RA s 2—IRIREL; 3L 4L
5 BR #h o TR BR h W ) . a2—6.081min;  b2—5.897min;
c2—5.894min; d2—5.900min; e2—6.079min. P 2 £h 0% 1w R .
b2—0.0045uS/cm-min; ¢2—0.0047uS/cm-min; d2—0.0044pS/cm-min;
€2—0.0053uS/cm-min,

B A1) € 0 Ak PR X 553 3 3 DX R 2R Kk
(TXTZ-001) & BREEER RN
Fig. 1 Effects of different ion chromatography pretreatment

columns on bromate determination in Guizhou karst area

mineral water sample (No. TXTZ-001).

2.1.3  EL TSR

BT A B 1 R AEORE RN A KRR B A
T (0 A [ AR ST, 1 A e R 2, 3
RE (BLHE TR T RE 3 ) M e e HOG AR TR] 11
W BRI 43 L RE ), € A 3 40 T i ik AT 5 48 1 FH ik
PR B HAR B, th TR A R, A e i fr 5%
GG R, B F a5 ] o R SO0 I B R, £ P
) P22 R R S I E AR R A
TR RS, SV R R L b P A rh i 2 [
FEAH S, SRR ERAE AR B AR, IF Ho SR
T 5 BB AR A R AT: P S R DA TS A A, {4
TRIERER H 06 [n] HTVEEAS, [R) A L ARG 28 v, vk 3
TR SR BB I Ny 5 e e, PR AICTR AR £R 5 e L, i
F Ba #E L BRI R R AL T-H0 5 , TR RR L5 5 M
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(EHBA RN LR HAh, hERECE ST 2 E R
Frife AR RR SR KA 55 77125 )(GB 8538—2022) #¢
HMPRIEAE R IR IR 1 1775, (RS IR, A
K MR TR AN BB A DU 25K, A v A v 5 A
[F] — 5 J5t o i A HE 40 G 5 s, S 3 T
I 2 B TTRE S 3 AT, AR SOBTHE I A R IR R AR
PR sk T B
2.2 1C-CD I JiiAiHPRIE I T HEs R th

B s SR T AC-CD 1) R
TGRS SRk X IR R 6 e 1k B i (s TAE
AU 1.1 99) . BOKAE (FEAL 25 TXTZ-001) 434
743, By 25.00mL, 43 FIA S RFKEE A 0. 5.00,
10.0, 25.0. 50.0. 75.0. 100pg/L 1R ERERFRME W, 8
b T LA DU B 1 B (0 S A T ARG, A5 A 1
WA TRT AR, LA ABRHER) Tk B Rt AL b, D T AR 90
ARER, BRI A IR, ST R 5 FE SRR i TR
FRERMeE . 45 Won, FIE TN y=0.0005x+0.0038,
FHERECN 0.9993, THEAS B A i i IR R Eh vk R
7.60pg/Lo %7 15 R S I AE B R 6 3L B T T XK
W BE VR IR R DU 2, 38 i bR v T A 0 A PR S R
TRFRER M, IO T IR FRER A5 5 e 0, A7 %5 ik
o e Ve B B 6 X O o o AR P A SR I T
2.3 1C-CD I 5 EATHRR L T HRES o b

5 1C-CD 1 JrikAfitl, 1C-CD T R I8 1 (-
S AG I 2%, B Ba AL XK RESEAT T AL B, 2
PR ELAR VR R IR 5 FRE A S Tk . Sk
PERIR R R FR iR R I R AR, 1IC-CD 1T it K
TR R E T 20 0 AR o AN 2 SR G R R AR R
500uL, W PET HEE 20.0mmol/L, Jii# 1.2mL/min, H:
AU 1), MR E M RE i ol R 0.
3.00, 5.00. 10.0, 25.0. 50.0. 75.0. 100pg/L IRIRELFxR
HERNZR, 43000 E bRl 42 . K RE (FE 45 TXTZ-
001). AREE 1CRE M 4 5 BY 1) S5 AR kE 2(BE 5 4 5
BY2), KEESFREES AT 7 K S50 B R 7R
0 ~ 100pg/L ¥ B Bl N, YRR ER PRl 2 R aFde b ¢
R, MR FEEL =0.9997, g &Ry 3.00pg/L. M
MESSR (55 3) B Y, KR S ARG N 45 SRS 2 B R
I, XA HEDR 22 (RSD) K 0.42% ~ 0.76%, e
WU, B SR IR 94.5% ~ 102.7%, T FRkE
B RARXTIRZE 34 0.61% F1 0.57%, IF-H. 7 Uiz,
S50 WA S OR B B[R] S AR AR LR B IR A 2248 K,
UEBH T Ba A A BR KR SRoK B R R J5 mT SE 3t
AR o TR IR R M B S A, A5 R i
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# 3 HMREIIE BN EE X RN SUREE (TXTZ-001) MR HEVI BTG R

Table 3 The determination of bromate in Guizhou karst area mineral water sample (No. TXTZ-001) and standard substances by

external standard method.

TXTZ-001 BYI1 BY2
F5 TR o] W bR TR o] e TRl W
(min) (pg/L) (%) (min) (pg/L) (min) (pg/L)
1 5.028 7.72 102.7 5.027 9.71 5.030 15.65
2 5.021 7.84 98.7 5.031 9.86 5.029 15.77
3 5.026 7.85 96.1 5.029 9.76 5.026 15.71
4 5.025 7.78 95.8 5.035 9.75 5.034 15.79
5 5.023 7.76 101.4 5.034 9.81 5.033 15.72
6 5.029 7.88 94.5 5.026 9.84 5.037 15.64
7 5.033 7.75 99.2 5.031 9.74 5.026 15.62
FHE 5.026 7.80 98.3 5.030 9.78 5.031 15.70
Bt 2= 0.004 0.060 / 0.003 0.056 0.004 0.066
RSD(%) 0.08 0.76 / 0.07 0.57 0.08 0.42
S A / / / / 9.80 / 15.7
RARN R
@) / / / / 0.61 / 0.57
eI A FER T 10.0pg/L B, =77 3 0075 i) 1R IR R vk 5 AH

2.4 IC-ICP-MS JiATHBREE R TIEs o bi

1 ICP-MS FEAG I &5, B AL g0 iy i R I 25,
5B T OREKA 8B ARF 500uL, ok g E
20.0mmol/L, Ji# 1.2mL/min, JLAX UL 1.1 %), AT k75
T e R S ARG VR B, S VR A I R A A
LI THE 5 e BRI S A A, (R AR v X TR R
EENE, ER . FH— 4 0. 1.00. 5.00. 10.0,
25.0. 50.0ug/L 14 A5 1 il £, 0 2 K AR (RE & 4
TXTZ-001)., F3FE 1(EES ST BY 1) SAREE 2(FE i 4
5 BY2) £ 7 IR, R R R R R R R R T 5% 1CP-
MS K 45 MR, AR SCHNIN T 5 Ba HERE AL . 45 R %
BRI IR 0 RS (FHHOC R 8K =0.9998), Jrik
AR A 2.00pg/L, MK 4 F 3, 45500 % 5 51
B B 24785 7=, RSD N 0.31% ~ 0.48%, K& hidn Il
2 95.9% F 97.7%, W44 A e KAH X 158 2 53 5]
4 0.61% F 0.45%, JRFEMAS IR R EL Mk B 5 ik Ba A
S5 A 22 AN K, JIEBARE i BE A rb s vk B R k%o I
TESLIREL /N, IC-ICP-MS J5 75 Al A Rihabe S L 4,
SEH B A X R AR IR K IR e TR IRk B
D5E
2.5 =PRIy EERIE A Y5

W B3R =M T 20 RN SR X KR
SRIKFEHT, XTEHIE LSS . N3 5 B, R B
iR £ Tk B e (187 ~ 257mg/L), S HE il h IR R 3
W AT 10.0pg/L I, IC-CD T J5 ¥: I 45 (i W&k T
IC-CD [l J7i: 5 IC-ICP-MS J7#; 2K i vh iR R Eh vk

ZEARK . XN IC-CD I J7 2K F AR i fin A,
LRE S PR R ER W R AR T 10.0pg/L B, 5 vk B A AR
ERIL TP IR B B, TR AR ME DL (o A v [
AT FLBE A & A A AR, R thZe b2 — . —=A
WP SIS, 25 S BN A R (B A
IC-CD Il J7ikiE ) Ba HE R 17K s vk BE AR AR,
it FH AR FRUE F PO T VL R 6 1) 1 155, A R0
FARPIE T T 0I5 5 = R A ; 1IC-1ICP-MS J7 7 7]
FH B (3 A 50 40 B R 2, A S PR i
T 5 e B BRI 2, 5 BT I v A AL
b R 3B B R R R T TP, S0 IR R R o A A
Kk, IC-CD T H ik HiE H TRk Em T
10.0pg/L (7K ¥E, Tfii IC-CD 11 55 IC-ICP-MS 75 12 A]
FHF IR ERER R BE AR T 10.0pg/L /KR

W =Pk B S AR R (R & E R
T R R IRE™ SR KA 50 7772 )(GB 8538—2022) HiiE
(S TSI T X L (3R 6), Arifi T A F U 58
TR P AR R R 4, SR FH AP 12 X TR R 6 2 1
SE i, AR SO 1C-CD T 5 R R AR #E I AL AR 41
B, YD T 3 S5 R0 o IR R TR IR R T
IC-CD 11 J5 =B ] Ba A0EA TR i By Ak B LA T4 5%
PV B TR R AR L T T4 5 IC-ICP-MS J7 e T VA4S
I EACEE L AT 2% . 2B T E R R T R
IR TR R AR 0 v A A I, RAE . IR H,
IC-CD [ 5 IC-ICP-MS J7 i 2 1t BRAIK F [ K br it
J5 9 (B i 2 4 E AR e AR KSR SR ARG 56 7 1% )
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T4 BErOE-RBESEE T RBUE AN E S A X
FRIRW SRAREE (TXTZ-001) FIBREVI IR TR
Table 4 The determination of bromate in Guizhou karst area
mineral water sample (No. TXTZ-001) and standard
substances by IC-ICP-MS.

25 ZRTIEN T BT MATE XOR 2RI S i rp LR &R
AR X b
Table 5 Comparison of bromate detection in Guizhou karst

area mineral water with three methods.

IRFREL IR IE (pg/L)

; DHRHEL IR (ug/L) oy, TR TR TG AT
F5 TXTZ-001 PR WIE weqomne wem b
TXTZ-001 . X BYI BY2 (mg/L) FHE
(i Ba #F) (IC-CD) (IC-CD) BTk
1 7.83 7.85 982 1571 | Bl Btk
2 7.89 7.86 984 1563 TXTZ-001 243 7.60 7.81 7.84 775
82 : . 15.72
3 78 7:90 980 37 TXTZ-002 203 5.69 5.88 5.93 5.83
4 7.77 7.80 9.77  15.76
s 784 788 075 15.60 TXTZ-003 187 3.02 331 3.35 3.23
6 786 783 9.75 15.65 TXTZ-004 225 5.16 533 537 5.29
7 7.85 7.88 986  15.75 TXTZ-005 257 9.69 9.72 9.76 9.72
S 7.84 7.86 980  15.70 TXTZ-006 214 147 14.5 14.7 14.6
brifid 2 0.037 0.034 0.044  0.048 TXTZ-007 201 7.03 721 720 7.15
RSD(%) 048 043 045 031 TXTZ-008 199 411 439 442 431
btk 2 5 i ! / 980 15.7 TXTZ-009 196 2.42 3.11 3.20 2.91
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JEART 10.0pg/L FAE A, S HE Sl R R ER VR B2 5 T
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Table 6 Comparison of three detection methods and national standard method.

R SRR 5 S RGTLNE LBV FEME B CE R ijf
(B R A FARE R RART SR A6 )72 )(GB 8538—2022) AEM ARG / PiRINES 5.00
(B R A FARE R RART SR A6 )72 )(GB 8538—2022) TRIRER R G ER / PiRINES 5.00
ICCD | ARG 0.9993 PRI AT /
IC-CDII AEM ARG 0.9997 PiRINES 3.00
IC-ICP-MS AR ARG TEI 0.9998 PARANS 2.00
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Discussion on Matrix Interference in Trace-Level Bromate Detection of
Natural Mineral Water in Southwest China Karst Area

YANG Xi'*, ZHOU Xiaolin'?, ZHENG Song"*"

(1. Guizhou Central Laboratory of Geology and Mineral Resources, Guiyang 550018, China;
2. Guizhou Inspection and Test Center for Water Quality, Guiyang 550018, China)

HIGHLIGHTS

(1) The high concentration of sulfate was determined as the matrix interference factor in trace-level bromate
detection of natural mineral water in karst area by ion chromatography.

(2) Ton chromatography-conductivity detector method I (IC-CD I) used a standard addition method to eliminate
matrix interference instead of external standard method.

(3) Ton chromatography-conductivity detector method II (IC-CD II) innovatively adopted Ba column to remove
sulfate matrix interference.

(4) Ion chromatography-inductively coupled plasma-mass spectrometry (IC-ICP-MS) employed the anti-interference

mass spectrometry as a detector.

ABSTRACT: As a limitation of natural mineral water, bromate has potential carcinogenic risk. The World Health
Organization and China National Standard have set a strict concentration limit of 0.01mg/L. The bromate in natural
mineral water in the Guizhou karst area of southwest China is usually at trace levels while the chemical background
of water is complex, which causes great difficulties using ion chromatography to detect the bromate due to matrix
interference. Sulfate was determined as the factor of matrix interference by screening interference factors. High
concentration sulfate readily occupied the stationary phase points of the chromatographic column, thus the peak of
bromate was drifted and the signal response was reduced. In order to detect the trace-level bromate accurately, three
detection methods were proposed: ion chromatography-conductivity detector method I (IC-CD I') used a standard
addition method to eliminate matrix interference; ion chromatography-conductivity detector method II (IC-CDII)
innovatively adopted Ba column to remove sulfate matrix interference; ion chromatography-inductively coupled
plasma-mass spectrometry (IC-ICP-MS) employed the anti-interference mass spectrometer as a detector. The results
showed that the three methods could be used to effectively eliminate the matrix interference of high concentration
sulfate. The correlation coefficient of method IC-CD I was 0.9993. The RSD of method IC-CD II was 0.42%—0.76%
and the recovery rate was 94.5%—102.7%. The RSD of method IC-ICP-MS was 0.31%—0.48% and the recovery rate
was 95.9%—97.7%. Moreover, the quantitative limits of method IC-CD Il and method IC-ICP-MS were lower than
the China National Standard. When the concentration of bromate in water was lower than 10.0pg/L, method
IC-CD1II and method IC -ICP-MS were preferred. When the concentration was higher than 10.0ug/L, the three
methods could be optionally used. The three methods provide ideas and basis for the determination of trace-level
bromate in natural mineral water with high concentration sulfate matrix interference.

KEY WORDS: bromate; natural mineral water; matrix interference; ion chromatography; ion chromatography-

inductively coupled plasma-mass spectrometry
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